5'-nucleotide phosphodiesterase activity of floxuridine-resistant mouse glioma.
In tissue culture experiments, cells derived from glioma 26, a transplantable tumor of C57B1/6 mice, were sensitive to both floxuridine (5-fluorodeoxyuridine) and 5-fluorodeoxyuridine-5'-(5-iodo-3-indolyl)phosphate, an enzyme-mediated drug activated by 5'-nucleotide phosphodiesterase. When these compounds were tested on the tumor in animals at a level of 5 mg/kg for 5 days, tumor growth was inhibited approximately 20% by both compounds. When higher levels of 5-fluorodeoxyuridine, 100 mg/kg four times weekly throughout the lifespan of the mouse, were given, the tumor, although inhibited at first, developed resistance and continued to grow until it killed the animal. Phosphodiesterase levels in the tumor rose as the tumor grew. On the other hand, thymidine kinase levels dropped as anticipated from the known 5-fluorodeoxyuridine-resistant hepatoma tissue culture data. This enzyme pattern was maintained in transplantable mouse glioma lines established from the resistant tumors. One of these lines, tested at a level of 5 mg/kg for 5 days, showed no response to 5-fluorodeoxyuridine but was still sensitive to 5-fluorodeoxyuridine-5'-(5-iodo-3-indolyl) phosphate. These experiments, therefore, offer a model system and a rationale for the design and study of more compounds that could be activated by the enzyme phosphodiesterase. Such compounds might be used alternatively when resistance to 5-fluorodeoxyuridine develops, a common clinical experience in the use of this anticancer drug.